Maternal mortality is an important indicator of health in populations around the world. The distribution of maternal mortality ratio globally shows that middle-and low-income countries have 99% of the mortality burden. Most countries of Latin America are considered to be middle-or low-income countries, as well as areas of major inequities among the different social classes. Medical problems in pregnancy remain an important cause of morbidity and mortality in this region. Previous data indicate the need for a call to action for adequate diagnosis and care of medical diseases in obstetric care. The impact of nonobstetric and medical pathologies on maternal mortality in Latin America is largely unknown. In Latin America, two educational initiatives have been proposed to improve skills in maternity care. The Advanced Life Support in Obstetrics (ALSO Õ ) was first started to address obstetric emergencies, and subsequently adapted for low-middle-income country settings as the Global ALSO Õ . In parallel, the Latin American obstetric anesthesia community has progressively focused on improvement of several intrapartum/intraoperative issues, which has secondarily taken them to embrace the obstetric medicine area on interest and join the former initiatives. In the present review, we summarize the available data regarding medical morbidity and mortality in pregnancy in Latin America, as well as the challenges, achievements, issues, initiatives, and future directions encouraging maternal health educators, health care trainers, and physicians in middle-and low-income countries, such as many Latin American ones, to improve and/or change attitudes, if needed, on current clinical practice.
An estimated of 303,000 maternal deaths occurred worldwide in 2015, of which 99% took place in low-middle-income countries (LMIC) and were considered avoidable. 1 Based on the International Classification of Diseases ICD-10, the World Health Organization (WHO) defines maternal death as death of a woman while pregnant or within 42 days after delivery, irrespective of the duration of, related to or aggravated by the pregnancy or its management, but not from accidental or incidental causes. 2 In developed countries, maternal mortality can be as low as three deaths per 100,000 live births (Finland), compared to developing countries where it can be as high as 1360 deaths per 100,000 live births (Sierra Leone). 1 The causes of maternal mortality are classified as direct and indirect. Direct maternal deaths are those resulting from obstetric complications of the pregnancy itself, interventions, omissions, incorrect treatment, or a chain of events resulting from any of the above. Indirect deaths are those resulting from previously existing diseases, or from diseases developed during pregnancy and were not due to direct obstetric causes but aggravated by physiological effects of pregnancy. 2 According to the most recent data, globally direct causes are responsible for approximately 70-75% of maternal deaths and indirect for 25-30% of them. 1 Indirect causes include the effects of many preexisting disorders such as HIV, anemia, heart disease, mental illness, respiratory diseases, and diabetes. Unfortunately, indirect causes of maternal deaths remain a growing problem all over the world. 3 WHO also defines severe maternal morbidity (SMM) as those cases in which a woman almost died but survives a complication during pregnancy, childbirth, or within 42 days of termination of pregnancy. The analysis of this parameter is considered a more reliable measure of maternity care and health services than maternal mortality 4 as well as an indicator of quality. Moreover, SMM is a subject of great interest in public health because it is considered a strategy that helps both in diagnosis and early treatment of threatening living conditions as well as to clarify the causes and delays of maternal deaths. 4 Thus, the WHO has recommended the monitoring and control of SMM as a priority to contribute to reduce the maternal mortality trends.
Maternal morbidity and mortality in Latin American countries
Latin America (LA) is considered one of the most diverse regions of the world, with 14 of the 20 countries recognized as the most unequal in the globe. 5 Some countries have had a breakthrough in reducing maternal and child mortality, whereas others' rates remain high despite their efforts. 1 Maternal morbidity and mortality embeds in a social scenario where women's basic rights, education, and opportunities are continuously dismissed and where social inequities are deliberately perpetuated. In addition, these progressively urbanized societies facilitate the arousal of large, out-of-census moving populations into endless slums with lack of appropriate attention (including prenatal care), and underresourced health systems, facilities, and personnel. 6 In this context, maternal wellbeing before, during, and after pregnancy poses paramount importance in stillbirth, premature birth, neonatal morbidity, and mortality rates. 7, 8 Hence, a broad approach is urgently needed to tackle the maternal and newborn health in this region.
In 2015, the maternal mortality ratio estimated in LA was 60 per 100,000 live births (total of 7400 deaths) and 175 in the Caribbean (1300 deaths). 1 Recently, WHO conducted a systematic review of the causes of maternal death that included data of 115 countries and 60,799 maternal deaths. 4 The main causes of death were direct diseases (81.4%), of which the most important was hemorrhage (23.1%) followed by hypertensive disorders (22.1%). Interestingly, LA was the region where more women died because of hypertensive disorders, compared to all the other regions of the world. Indirect causes of maternal death occurred in 18.5%, a lower percentage than developed countries, such as Austria where maternal deaths are largely secondary to indirect causes (81%). 4 Prevention and strict control of women with these pathologies is of cardinal relevance, as evidenced in a recent report of the WHO Multicountry Survey on Maternal and Newborn Health Research Network, where analysis of 314,623 pregnant women's data of four continents has shown that women with underlying indirect causes have significantly increased risks of severe maternal and perinatal outcomes. 7 Therefore, indirect causes of mortality cannot be ignored and efforts must focus on their reduction. 9 In Latin American countries, the real incidence of maternal deaths secondary to medical conditions associated to pregnancy is unknown. According to a WHO report, which included these countries, the main indirect causes of maternal mortality (MM) and SMM are: anemia in 50%, followed by malaria and dengue (17%), lung disease (10%), and infections (31%) ( Table 1 ). 7 The current evidence suggests a number of factors contributing to these high levels of maternal mortality in LA. Most patients get inadequate services because of malfunctioning systems, lack of accessibility, and lack of referral facilities. On the other hand, the lack of appropriate diagnosis and treatment made by underqualified personnel affects the overall results increasing the risks and not decreasing the costs. Hence, institutional quality of care and training of health care personnel become key strategies in reducing morbidity and mortality in pregnant women. 10 Recognition of obstetric medicine (OM), a medical subspecialty focused on the care of women with medical conditions during pregnancy, has been proposed as a critical approach to reduce maternal morbidity and mortality in high-income and LMIC. 11, 12 Given the changes in maternal mortality trends, academic programs in this subspecialty have been created in developed countries to train obstetricians and Internal Medicine specialists. [13] [14] [15] [16] However, there are no formal programs on Obstetrics Medicine currently available in LA.
Medical scenarios in Latin American obstetric medicine education
Some possible scenarios of interest are (see Tables 2 and 3) :
. Acute medical diseases
These are medical illnesses that may arise in the obstetric scenario, for which early treatment is usually vital for successful outcomes and prevention of sequelae. 17 .
Preexisting medical conditions
This refers to pathologies that, diagnosed or not, started before conception, are superimposed on pregnancy, and in some patients could be further complicated by the gravid state. This situation is often underdiagnosed in LA. 17 .
Severe diseases (critical care conditions) and ''near misses''
Cases of severe clinical deterioration in the obstetric scenario with respiratory, cardiovascular, renal, neurological, and/or hematological failure call for the attention of different clinical specialties, which requires knowledge or expertise in OM. By evaluating these cases with severe maternal outcomes, much can be learnt about the local processes in place for the care of pregnant women. 18 What is currently available in terms of medical education in obstetric medicine in Latin America?
To the best of our knowledge, OM does not exist as a clinical subspecialty in any country in LA, nor is it part of any academic postgraduate program in any surgical or medical specialty. Thus, the development of educational activities and training in this field is limited to a few clinicians and lectures or workshops that may be organized within other meetings, where some topics or chapters of OM are included.
Educational programs and obstetric medicine Global ALSOß
In 1991, the American Academy of Family Physicians (AAFP) created the Advanced Life Support in Obstetrics (ALSOß) course. 19 This course is a two-day program, which focuses on management of the most important obstetric emergencies, with simulation workshops that allow communication skills and teamwork learning in an obstetric crisis. Within this course, there are some areas of interest in OM, such as hypertensive disorders of pregnancy and venous thromboembolic disease.
This course is currently present in many of the countries of South America such as Brazil, Ecuador, Argentina, Colombia, Uruguay, Chile, Venezuela, and Central America including Mexico, Nicaragua, Costa Rica, Honduras, and Guatemala. 19 Although the real impact of this course in these countries has to be thoroughly analyzed, recent data have shown that ALSO training was associated with decreased inhospital maternal mortality, episiotomy use, and PPH. 20 The original curriculum of this course was considered insufficient for LMIC countries, and by 2008 a first edition of a handbook was released, which included topics of relevance for these countries. 19 This manual was named Global ALSOß and is now part of the course content since 2010, which includes not only emergencies scenarios but also other medical chapters:
. Hepatitis and pregnancy . HIV and pregnancy . Malaria in pregnancy . Puerperal infections . Tuberculosis in pregnant women . Nutrition facts in obstetrics With these new medical chapters, Global ALSOß acquired a more global scope and, by adapting this to the local epidemiology, it has become relevant for LMIC countries around the globe.
Maternal collapse (Colapso Maternoß)
In 2011, Vasco-Ramirez from the Obstetric Anaesthesia Committee of the Colombian Society of Anesthesiology and Resuscitation (SCARE) designed a one-day course (Maternal Collapseß), which initially focused only on perioperative situations in obstetric settings and only for anesthesiologists and obstetricians. Over the years, this course has included other workshops of national and international relevance, including important components of OM such as: heart disease in pregnancy, severe sepsis and septic shock, and acute respiratory failure in pregnancy. Currently, ''Maternal Collapse'' is taught in almost all the countries of LA including Argentina, Chile, Colombia, Uruguay, Paraguay, Nicaragua, El Salvador, Costa Rica, Honduras, Guatemala, and Panama. 21 What teaching models are used in these courses?
Both Global ALSOß and Maternal Collapseß use similar teaching strategies. For every topic of OM included in these courses, it is of major relevance to address the local context. Thus, it is not possible to completely standardize the courses, because in each country the frequency of the most important causes of maternal morbidity and mortality are very diverse. 5 Likewise, different resources are available at each setting, thus each country makes necessary adaptations to the concepts, recommendations, and scope, taking into account their cultural beliefs and religion, but still based on the best available evidence.
All course scenarios are based on an ideal of safety in maternity care, and propose an interdisciplinary work model. Thus, participation of various specialties within them is crucial, and this is reflected in the instructors' profile (anesthesiologist, obstetricians, and internists) and the teaching model itself. The educational strategy is primarily based on two methodologies:
. Problem-based learning: A clinical case is proposed and discussed with the group of attendees, where opinions about correct diagnosis and management are subsequently analyzed. A critical review of available evidence is finally discussed and, depending on each case, it also includes how feasible implementing this evidence to the local or national context would be. Acute care and maternal resuscitation: Teamwork and safety in maternity care.
3
Surgical and anesthetic considerations in pregnancy 3 3
Acute medical diseases and severe diseases (critical care conditions) or ''near misses'' Direct causes Cardiovascular diseases:
Hypertensive disorders (severe preeclampsia / eclampsia/HELLP syndrome) 3 3
Hematologic diseases:
Complications after severe obstetric complications such as postpartum hemorrhage (multiple organ dysfunction, disseminated intravascular coagulation)
Indirect causes Cardiac diseases: Acute cardiac failure X 3
Respiratory diseases: Acute respiratory failure X 3
Venous thromboembolism 3 3
Infectious diseases:
Acute pyelonephritis 3 3
Severe sepsis and septic shock 3 3
Tropical fevers 3 X
Preexisting medical conditions Indirect causes Cardiac diseases:
Congenital and acquired heart defects X 3
. Simulation-based learning: In these workshops, a clinical scenario arises using easily transportable low-fidelity mannequins, aimed to assess not only theoretical concepts but also the ability to develop some non technical skills, especially teamwork, shared mental models, communication skills, and crisis management.
The chapters of major interest in OM programs that are included and not included are outlined in Tables 2 and 3 , respectively.
Barriers, achievements, and future directions
For many years, one of the main barriers at educational level in OM was lack of awareness, in part, because attention and efforts to improve obstetric care in LA were focused on direct causes of maternal mortality. In addition, traditionally, OM topics have not been included in Internal Medicine training curriculums. Thus, in order to improve knowledge in these medical pathologies, a major effort is required by trainees and participants during the educational programs. Similarly, there is limited information about how medical pathologies affect maternal morbidity and mortality in LMIC. 4 This is particularly true in LA because of the lack of local epidemiology which, in consequence, has generated little educational interest towards medical pathologies among maternal care providers compared with the direct causes, considered more prevalent.
However, at an educational level, one of the most important achievements in LA in the last 5 years is the acceptance that current educational strategies need changes and should focus on the importance of medical pathologies during pregnancy, previously considered not relevant.
The lack of resources in terms of diagnosis (imaging and laboratory techniques: magnetic resonance imaging and some biomarkers, for instance) and treatment supplies (broadly available medications such as labetalol, hydralazine, and tranexamic acid are not easy to find in many countries in LA) of medical conditions in pregnancy is another major issue, which limits the correct approach and understanding of some medical diseases.
Technology enhanced simulation training has been shown to be consistently associated with better outcomes for health professionals and patients. 22 Bearing this in mind, members of the Colombian Society of Internal Medicine and the University of Cartagena (Colombia) have recently approached two institutes of medical simulation in Cartagena and Bogota´(Colombia) to lead a collaborative pilot training program in OM which could potentially start in 2017.
Taking into account all mentioned above, the future of this program is promising and involves progress in both educational and institutional initiatives.
On the one hand, there is a need to raise awareness about this concept, because for most of the obstetricians, internists, and nurses/ midwives in LA, OM is an unknown subspecialty and perspective. However, health professionals that have come to know it have expressed their interest. 12 Thus, initiatives in this direction will include promoting links between current OM societies and national and regional societies of Obstetrics, Internal Medicine, Critical Care Medicine, Anesthesia, and Nursing in LA.
The future direction of medical education should include initiatives, which consider the content and experience of educational programs currently available in high-income countries such as Canada, 13, 14 United States, 15 and Australia-New Zealand 16 as well as the detailed curriculum of the International Society of OM (ISOM). 23 Besides these sources, importance should be given to include medical conditions and scenarios that are of relevance to these countries, 6 such as dengue fever, anemia, chronic kidney disease, preexisting and gestational diabetes, and malignant diseases (including solid tumors and hematologic cancer).
Additionally, as an example of supportive educational strategies, currently the translation of one of the most relevant textbooks of OM 17 into Spanish is in progress, and should be available in the market by mid 2017.
Finally, since the last ISOM meeting in 2014 (New Orleans, USA), a Global Obstetric Medicine (GOM) initiative has been fostered inside that society, 12 which has led to the creation of the Global Health joint group between ISOM and the International Society for the Study of Hypertension in Pregnancy (ISSHP). Within this group, members from LA have been included, and are taking part in its aim of promoting best clinical, research and advocacy practices in under-resourced settings. 24 An international initiative in education definitely should be guided with a previous judicious consensus defining critical and hot topics that must be a priority in an ''OM workshop'' or educational strategy. In our experience, several tools might help at this point: an international GOM needs survey results or a focused Delphi method for agreement and consensus. Nevertheless, this should not overlap with other educational strategies in order to prevent conflicting scenarios with local competitors.
In conclusion, medical problems in pregnancy remain an important cause of morbidity and mortality in LA. Despite this fact, OM is not recognized as an obstetric or medical subspecialty, and very few doctors are aware of it. We have presented a few OM-related educational initiatives that have been developed in the last few years thanks to the collaboration of Colombian obstetricians, internists, and anesthetists which have had (and will continue to have) impact in most of the other countries in LA. However, we understand that there is a need for further and broader initiatives to improve care of medical conditions in pregnancy in LA.
Given all this, we advocate for a balanced proposal led by the scientific society with major competence and knowledge on these pathologies, i.e. ISOM, which should be part of the process of education in these countries that still need major adjustment, legitimacy, and evaluation of its effectiveness and impact.
